Possible role of histidine in the L-proline transport system of Saccharomyces cerevisiae.
The L-proline transport system of Saccharomyces cerevisiae is shown to be specifically inactivated upon incubation of intact yeast cells with the histidine modifier diethylpyrocarbonate. The extent of inactivation is half-maximum at 0.5 mM diethylpyrocarbonate for an incubation of 2 min at 30 degrees C and pH 6.0. Under the same conditions, the time dependence of inactivation is monophasic with the second-order rate constant of 5.5 M-1 X s-1 and the maximum rate Jmax of L-proline transport is lowered by about 50%, while the KT value remains unchanged. Moreover, L-proline afforded significant protection against diethylpyrocarbonate inactivation. The complete reactivation of a partially inactivated L-proline transport system by neutral hydroxylamine and the elimination of the possibility that the modification of other amino acid residues are responsible for the inactivation, suggested that the transport protein inactivation occurs solely by a modification of histidine residues.